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INTERACTING METHOD FOR UE FAST SELECTING MOBILE 
COMMUNICATION NETWORK TO ACCESS IN A WLAN 

INTER WORKING NETWORK 



Cross-Reference To Related Applications 

[00011 This application is a National Stage of Patent Cooperation Treaty (PCD 
Application No. PCT/CN2004/001042 filed September 13, 2004, entitled A FAST 
INTERACTIVE METHOD OF USER TERMINAL IN THE WIRELESS LOCAL 
AREA NETWORK (WLAN) SELECTING ACCESS MOBILE NETWORK, which 
claims priority to Chinese Patent Application No. CN 03143395.2 filed September 30, 
2003. all of the disclosure of which are hereby incorporated by reference in their 
entirety. 

Field of the Technology 

[0002] The present invention relates to network access technologies, and 
particularly to an interacting method for User Equipment (UE) fast optimal access 
mobile communication network in a Wireless Local Area Network (WLAN) 
interworking network. 

Background of the Invention 

[0003] With the increasing demand of users for radio access rate, WLAN 
emerges as the time require, for it can provide a fast wireless data access within a 
relatively small region. WLAN involves various kinds of techniques, one of the most 
extensively used technical standard of which is IEEE 802.1 lb, whose frequency band 
is 2.4GHz with data transmission rate up to 11 Mbps. Other technical standards using 
the same frequency band include IEEE 802.1 lg and Bluetooth, wherein the data 
transmission rate of IEEE 802.1 lg is up to 54Mbps. Other new standards of WLAN, 
such as IEEE 802.1 la and ETSI BRAN Hiperlan2, use the frequency band of 5GHz, 
with the transmission rate up to 54 Mbps as well. 

[0004] Although WLAN involves various kinds of wireless access techniques, 
most WLAN techniques utilize IP data packets for data transmission. The specific 
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WLAN access technique is usually transparent to the upper IP level in a wireless IP 
network which is usually configured with Access Points (AP) for UE radio access, 
and with controlling and connecting devices for IP data transmission. 

[0005] Along with the appearance and development of WLAN, the inter- 
working of WLAN with various mobile communication networks, such as GSM, 
Code Division Multiple Access (CDMA), Wideband Code Division Multiple Access 
(WCDMA), Time Division-Synchronous Code Division Multiple Access (TD- 
SCDMA) and CDMA2000 has become the focus of researches. These WLAN 
interworked with mobile communication networks are called interworking WLAN. 
And interworking WLAN and mobile communication networks connected with it 
constitute WLAN interworking networks. Typical WLAN interworking network 
includes 3GPP-WLAN interworking network defined by 3 GPP, 3GPP2-WLAN 
interworking network defined by 3GPP2, and so on. In accordance with 3 
Generation Partner Project (3GPP) standards, via the access network (AN) of a 
WLAN, a UE is able to connect with not only Internet or Intranet, but the home 
network or visited network of a 3GPP system. More specifically, and when a WALN 
UE roams, it will be connected with the 3GPP visited network via the WLAN AN. A 
part of entities of the 3GPP visited network interworks with its corresponding entity 
of the 3GPP home network respectively, for example, as shown in Figure 1, 3GPP 
Authentication, Authorization and Accounting (AAA) Agent in a 3GPP visited 
network interworks with 3 GPP AAA Server in the 3 GPP home network; WLAN 
Access Gateway (WAG) of the 3GPP visited network interworks with Packet Data 
Gateway (PDG) of the 3GPP home network, and etc. When a WLAN UE accesses in 
non-roaming case, it will be connected with the 3GPP home network via the WLAN 
AN, as shown in Figure 2. Figure 1 is a schematic diagram illustrating the architecture 
of the networking of a WLAN system and a 3GPP system in roaming case; while 
Figure 2 is a schematic diagram illustrating the architecture of the networking of a 
WLAN system and a 3GPP system in non-roaming case. 

[0006] As shown in Figure 1 and Figure 2, a 3GPP system primarily 
comprises Home Subscriber Server (HSS)/ Home Location Register (HLR), 3GPP 
AAA Server/Proxy, WAG, PDG, Charging Gateway (CGw)/Charging information 
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Collecting Function (CCF) and Online Charging System (OCS). WLAN UE, WLAN 
AN and all the entities of the 3 GPP system together construct a 3 GPP- WLAN 
interworking network, which can be used as a WLAN service system. In this service 
system, 3GPP AAA Server is in charge of the authentication, authorization and 
accounting for a WLAN UE, collecting the charging information sent from the 
WLAN AN and transferring the charging information to the charging system; PDG 
bears the burden of transmitting the user's data from the WLAN AN to the 3GPP 
network or other packet switching networks; and the charging system is in charge of 
receiving and recording the user's charging information transferred from the network, 
wherein OCS instruct the network to send online charging information periodically in 
accordance with the expenses of the online charged users, meanwhile making 
statistics and keeping it under control. 

[0007] Except for roaming, when a WLAN UE desires to access the 
Internet/Intranet directly, it has access to the Internet/Intranet via the WLAN AN after 
accomplishing the accessing authentication process with AAA server (AS). If the 
WLAN UE desires to access services of 3GPP PS domain as well, it should further 
request for the service of Scenario 3 from the 3GPP home network, which is as 
follows: the WLAN UE initiates a Service Authentication Request to the AS of the 
3GPP home network, the AS sends an Access Permission Message and assigns a 
corresponding PDG to the WLAN UE when the request is acceptable; after a tunnel 
between the WLAN UE and the assigned PDG is established, the WLAN UE gains 
access to the services of 3GPP PS domain. At the same time, CGw/CCF and OCS 
record the accounting information according to the network usage of the WLAN UE. 
Under the circumstances of roaming, when a WLAN UE desires to access the 
Internet/Intranet directly, it can request the 3GPP home network for accessing the 
Internet/Intranet via the 3GPP visited network. If the WLAN UE desires to access 
3GPP PS domain and request for the service of Scenario 3 as well, it needs to initiate 
a Service Authentication procedure to the 3GPP home network via the 3GPP visited 
network. Similarly, this procedure will be carried out between the WLAN UE and the 
AS of the 3GPP home network. After the authentication, the AS assigns a 
corresponding home PDG to the WLAN UE, and after a tunnel between the WLAN 
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UE and the assigned PDG is established via the WAG in the 3GPP visited network, 
the WLAN UE gets access to the services of 3GPP PS domain. 

[0008] As shown in Figure 3, in a 3GPP-WLAN interworking network, if a 
WLAN connects with a plurality of 3GPP visited networks, i.e. a plurality of Mobile 
communication Networks, simultaneously, where, the 3GPP visited network refers to 
a Visited Public Land Mobile Network (VPLMN), after accessing the WLAN, a 
WLAN UE needs to select a VPLMN to access. Take an example in China, a WLAN 
AN connects to a couple of VPLMN Operation Network of China Mobile and China 
Unicom at the same time, then after a user of China Unicom accesses the WLAN, it 
needs to indicate the WLAN AN that it needs to access the VPLMN Operation 
Network of China Unicom. 

[0009] For another example, a French user roams to a WLAN of China, if its 
home network has roaming protocols with both China Mobile and China Unicom at 
the same time and the WLAN AN connects to both China Mobile and China Unicom, 
a accessing VLPMN needs to be selected, after the French user accesses the WLAN. 
Then, how does the WLAN UE select the network to be accessed, how does it inform 
the WLAN AN the network selection information, and how does a 3 GPP- WLAN 
interworking network implement interactive process according to the network 
selection information. All of the above questions are resolved by the following 
scheme: the WLAN UE sends the network selection information to the WLAN AN 
through an Authentication Request, the WLAN AN identifies the mobile 
communication network which the WLAN UE desires to access according to the 
carried network selection information, and connects the current WLAN UE with the 
selected network to implement authentication and subsequent operations. 

[0010] However, if the WLAN UE implements network selection every time 
it accesses, the network resource will be greatly consumed. For example, when a user 
roams to other places, the home mobile communication network of the user does not 
directly connect to the WLAN AN which the WLAN UE currently belongs to; if the 
WLAN UE carries its home network as an initial selected network to the WLAN AN 
each time the user accesses to the WLAN, a network selection procedure will be 
triggered. In this procedure, the WLAN network sends network selection information 
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to the WLAN UE who will access a network after judging and selecting, which will 
consume the network resource and delay the access. However, for the WLAN UE 
who has accessed a new WLAN network, simply adopting the previously selected 
mobile communication network may not guarantee that the current selected network 
is an optimal PLMN network. In another word, when the WLAN UE switches to a 
new WLAN network, the default mobile communication network it accesses or a 
mobile communication network formerly selected is likely to be used, for there is a 
roaming relationship between the above mobile communication network and the 
home network of the WLAN UE. But the new WLAN network of the WLAN UE 
possibly has a direct connection with a Home Public Land Mobile Network (HPLMN) 
or some other better VPLMN. However, since there has been a default or selected 
mobile communication network to route, new network selection can not be 
implemented anymore, which means the WLAN UE can not be guaranteed to select 
an optimal PLMN network, such as a HPLMN, in the current WLAN. 

[0011] How to guarantee a WLAN UE in a WLAN connected with a plurality 
of mobile communication networks to select a proper mobile communication network 
to access whenever the WLAN that the UE belongs to changes? A scheme is proposed, 
which makes use of the mobile communication network information of the last 
successful access as network selection information, and makes the current WLAN UE 
select an optimal mobile communication network to access; but since the above 
scheme is implemented by making use of the latest network selection results, if the 
judgment of whether the current WLAN changes is made based on the realization of 
an AP identity, i.e. the judgment is made whether the AP identity changes, the object 
of rapid access can not be obtained under the circumstances that the users frequently 
switch among APs. 

Summary of the Invention 

[0012] in view of the above description, an obj e ct of the pre se nt invention i s 

to provide an interacting method for a WLAN UE in WLAN fast selecting a mobile 
communication n etwork to access, making the WLAN UE select a mobile 
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communication network d e siring to acc e ss rapidly when it accesses from a WLAN 
connected w ith a plurality of mobil e communication n e tworks. 

[0013] To obtain th e above obj e ct, t The present invention provides an 
interacting method for a WLAN UE fast optimally access mobile communication 
network to access in WLAN, which comprises the following steps: 

[0014] after a WLAN UE establishing a wireless connection with a WLAN 
AN, the WLAN AN or the WLAN UE initiating an authentication procedure, the 
WLAN AN sending a User Identity Request message to the WLAN UE; 

[0015] on receiving the User Identity Request message, the WLAN UE 
deciding network selection information to be carried based on the information of the 
WLAN covering the WLAN UE and/or the WLAN information stored in the WLAN 
UE, and returning a message carrying the decided network selection information to 
the WLAN AN; 

[0016] the WLAN AN deciding whether the network selection information in 
the received message indicates a mobile communication network to which the WLAN 
AN is able to route an authentication request message, if yes, the authentication 
request message of the WLAN UE will be forwarded to the mobile communication 
network indicated in the network selection information, otherwise, the network 
sending a notification signal to the WLAN UE, and the WLAN UE performing 
subsequent operations according to the notification signal. 

[0017] The m e thod furth e r compris e s: pi e configuring a mobil e 

co mm un i c at ion network with the highest p rio r ity to be acc essed by said WLAN UE. 

[001 8 ] Said WLAN information refer s to WLAN id e ntity information; and 

said step of deciding n e twork se l e ction information compris e s:: obtaining the identity 
infemmtio n o f the e urr e nt WLAN, mat ching the-ob ta in ed W LAN i d e ntity inform ation 
and the WLAN identity information s tored in said WLAN UE, if the identity 
information — of the — current — WLAN — and — the — corr e sponding — n e twork — s e lection 
in formati on i s s t or ed in said W L AN UE, regarding th e network selection in fo rmation 
corresponding to the identity information of current WLAN as th e network s e l e ction 
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information to be carried; otherwise, said pre configured mobil e communication 
network w it h the h i ghest priority will be carried as th e n e twor k s e l ect ion information. 

[0019] In th e above sch e m e , said pr e configur e d mobile communication 

n e twork is the hom e network. 

[0020] S aid WLAN identity inform ati on ref e rs to Acces s Point Identity 

(A RID), and the AP1D is M e dia Acce s s Control (MAC) addr e ss of the AP. 

[0021] In the above scheme, the method further comprises: setting a valid 

survival time for the s to re d netw o rk s election info r mation to make the stored contents 
invalid when ov e rtim e , after storing the WLAN identity information and its 
corresponding network selection information. And judging whether th e s tored 
networ k selection information corresponding to the identit y in formati o n o f the WLAN 
exc e eds th e valid survival tim e , wh e n th e id e ntity information of th e curr e nt WLAN 
matches th e stored WLAN identity information, if yes, r e garding the pre configured 
mobile communication n e twork w'ith th e highest priority as the n e twork sel e ction 
information to be carried; and oth e rwise, regarding the n e twork s e l e ction information 
a^he-i^e^v^r-k-seie cti o n in formatio n t o b e carrie dr-an d the va l id surviv ^j-ttme-befflg 
con s um e d continuou s ly. Moreover, th e m e thod furth e r comprising: judging whether 
the WLAN UE has sto r e d th e information of the mobile communication network 
whieh-4s--ettH^ with success, when th e WLAN UE has s uccessfully 

acces s ed the mobile communication n e twork indicat e d in the network s e lection 
information; if th e r e is no such information stor e d, storing the id e ntity information of 
the WL AN , togethe r with sar ki information as the netw o r k s e te etfon-4n formation 
corresponding to the id e ntity information of th e current WLAN , and re se tting the 
valid survival tim e of the curr e ntly stor e d n e twork s e lection information; and 
otherwise , judging whether said — WLAN UE ha s ad opted the network s e l e ction 
information corresponding to the identity information of the WLAN stor e d by said 
WLAN UE to access, if y e s, consuming th e valid survival time of th e n e twork 
s ele c ti o n in formatio n co ntinuously; and oth erwis e, res e tting said valid su r vival tim e 
of th e n e twork selection information. 
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[0022] In the above scheme, the method further comprises: Getting a valid 

usage times for the stored n e tw o rk select io n infor mati o n , after storing the WLAN 
identity information and its corresponding n e twork s e l e ction information. Then, when 
the identity information of the WLAN matches the stored WLAN id e ntity information. 
the me th od fu r ther com pris ing: judg in g w heth er t he va l id usage times of the s tore d 
network sel e ction information corr e sponding to th e identity information of current 
WLAN are consumed, if yes, regarding the pr e configured mobile communication 
ne t w o rk with highes t priority as the network selection inf or mation to be carrie df 
otherwise, continuing r e garding the network selection information as th e network 
selection information to be carried, and the valid usage times being consumed 
continuously. Mor e ov e r, a f ter the WLAN UE succes s fully accessing the mobile 
communication network identifi e d by the network s e lection information, the m e thod 
further comprising: judging whether the WLAN UE — has stored the mobile 
communication network of the current succe s sful access, if there is no such 
informati o n st or ed, storing th e mobile communication network of the current 
su c c essful access as the netw ork s ele ction information corresponding to the identity 
information of the curr e nt WLAN tog e th e r with the identity information of the 
WLA N, and res e tting th e valid u s age tim e s of the currently stored network sel e ction 
informatio n ; othe rwise, judging wheth er the UE has adopted the n e twork selection 
information corresponding to the identity information of curr e nt WLAN it stores to 
access, if y e s, consuming th e valid usag e tim e s of th e n e twork selection information 
eentHHK:>ttslyr^ valid usage— time s of the n etwerk-seleetien 

■ 

inform a tion. 

[0023] In the abov e scheme, wh e n the valid survival tim e corr e sponding to the 

n e twork sel e ction information is over or th e valid usag e times corr e spondi n g to the 
n e twork s e l e ction information ar e consum e d, the method further comprising: d e leting 
the identity information of the WLAN and its corresponding network sel e ction 
information stored by th e W L AN UE. 

[002 4 ] In the above schem e , th e method further comprises: setting a threshold 

of the number of the information permitted to be stored in the WLAN UE. then before 
st o ring th e id ent i t y i nf ormat ion of the WLAN and its corresponding network selection 
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information, the WLAN UE judging whether it e xceeds the thr e shold of the 
information numb e r permitted to be stor e d, if yes, deleting old or se l ect ed i nformation 
at .first, storing th e identity information of the WLAN and its corresponding network 
selection information; otherwise, storing the identity information of the WLAN and 
rts- co iX QS p onding ne t w o r k s ele ction in for ma ti on directly. 

[0025] in th e abov e scheme, said network s e l e ction information is contain e d 

in th e Us e r Id e ntity fi e ld d e fined by N e twork Access Id e ntity (NA.I) format. 

[0026] The — WLAN — sends — a — notifi c ation — signal — containing — the — m ob ile 

communication network — information — to th e — WLAN UE, — the method further 
comprising: re selecting a mobile communication network, and getting the network 
information c or responding t o th e sele cted mo bil e co m muni cation network ac c ording 
to the notification signal; sending a m e ssag e carrying the selection i nformat i on of the 
new network to the WLAN AN. Then the method further comprises: waiting for 
r e spons e messag e s of th e UEs for a c e rtain tim e , and if th e network has not r e c e iv e d 
any r e spons e after sending th e notification signal, the network sending a S e lection 
Result R equ e st t o sa id W LA N U E on i ts o w n i nitiative. Or, the meth od further 
comprises: th e n e twork finishing the authentication process after s e nding th e 
notification signal, and aft e r r e sel e cting a mobil e communication network, said 
WLAN UE re initiating an access authentication procedure to the WLAN AN and 
s e nding access authentication — informati on — carrying th e — n e w n e twork, sel e ction 
information. 

[0027] The netw ork— sen ding a no tificati o n signal to said WLAN UE, 

indicating the UE that the current s e l e ct e d n e twork is invalid and downloading th e 
mobil e comm un ication network information n e eded, the method further comprising: 

[002 8 ] sa id UE d e termining wh e ther to download th e mobil e communication 

network information, if yes, said WLAN UE returning a response of n ee ding 
downloading th e n e twork information: and after receiving the respons e , the network 
r e leasing th e mobil e c ommunication network information to said WLAN UE; aft e r 
getting th e mobile communication network information, said WLAN UE re sel e cting 
a mobil e communication network, re s e nding an Access Auth e ntication R e qu e st 
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carrying new network selection information to the WLAN AN; otherwise, doing 
nothing or returning r esp o nse information i ndicating no downloading is ne ed ed. Then 
the m e thod further comprises: w aiting for th e response messag e of the UE for c e rtain 
time after s ending the notification signal and, if the network docs not receive any 
resp o nse, th e network sending m o b ile communi ca tion network i nformation to said 
WLAN UE on its own initiative. Or. the m e thod further compri se s: the network . 
finishing the current process flow after sending the notification signal, if said WLAN 
UE need s— t o download the network informati o n, the UE i nitia ti ng a network 
information downloading flow on its own initiativ e . 

[0029] In the abov e sch e me, sa i d WLAN UE automatically s e lects mobile 

communication network information sent by th e n e twork according to param e t e rs set 
in advance. 

[0030] According to the interacting method for WLAN UE fast access an 
optimal mobile communication network in a WLAN provided by this invention, when 
the WLAN UE sends an Authentication Request carrying the network selection 
information of itself to the WLAN AN, it firstly compares the identity information of 
the current WLAN with the identity information stored in itself, if there is a good 
match, the network selection information corresponding to the identity stored in the 
WLAN UE will be sent to the WLAN AN; otherwise, the pre-configured mobile 
communication network with the highest priority will be sent to the WLAN AN as the 
network selection information, so that it can guarantee that roaming users can select a 
mobile communication network to access in time, and repeated selection of the AN 
can be avoided each time the WLAN UE accesses, so the WLAN UE can select a 
mobile communication network to access rapidly according to its demands. 

Brief Description of the Drawings 

[0031] Figure 1 is a schematic diagram illustrating the architecture of the 
networking of a WLAN system and a 3GPP system in roaming case; 

[0032] Figure 2 is a schematic diagram illustrating the architecture of the 
networking of a WLAN system and a 3GPP system in non-roaming case; 
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[0033] Figure 3 is a schematic diagram illustrating the architecture of the 
networking of a WLAN connecting with a plurality of visited networks; 

[0034] Figure 4 is a flow chat illustrating an interacting process for the 
WLAN UE fast selecting an optimal mobile communication network to access 
according to one embodiment of the present invention; 

[0035] Figure 5 is a flow diagram of signal illustrating the authentication and 
authorization process according to one embodiment of the present invention; 

[0036] Figure 6 is a flow diagram of signal illustrating an interacting process 
for the WLAN UE fast selecting an optimal mobile communication network to access 
according to one embodiment of the present invention; 

[0037] Figure 7 is a flow diagram of signal illustrating an interacting process 
for the WLAN UE fast selecting an optimal mobile communication network to access 
according to one embodiment of the present invention. 

Detailed Description of the Embodiments 

[0038] According to preferred embodiments of the present invention, a 
WLAN UE judges whether the identity information of the current WLAN AP is 
stored in during the authentication procedure. If yes, the WLAN UE sends the 
network selection information corresponding to the identity of the current WLAN AP 
to the WLAN AN; otherwise, sends the network selection information corresponding 
to a pre-configured mobile communication network with highest priority to the 
WLAN AN; the WLAN AN identifies the mobile communication network that the 
current WLAN UE desires to access according to the network selection information 
carried in the Authentication Request, and connects the WLAN UE to the selected 
network to implement authentication and subsequent operations, so it guarantees that 
the WLAN UE selects a most appropriate mobile communication network to access 
rapidly. 

[0039] Here, the network selection information refers to the information of a 
mobile communication network, which is connected with the WLAN AN and 
currently to be accessed by the WLAN UE. The selecting information can be either 
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set in advance by the WLAN UE or selected by the WLAN UE according to the 
advertised information of the mobile communication network. The network selecting 
information can be configured either in a specially set field or in User Identity Field 
defined in NAI format in the Authentication Request. 

[0040] Usually, if a WLAN UE changes its location and switches into a new 
WLAN AN, the corresponding SSID or APID will change. In general, one SSID 
corresponds to at least one WLAN Internet Service Provider (WISP), and for each 
WISP, the connected PLMN which has roaming relationship with it is basically 
definite, so the access demands would be satisfied by selecting an optimal mobile 
communication network to access according to the SSID; yet under some 
circumstances, PLMNs connecting with the WLAN with the same SSID can be 
different because of different geographic locations, as for adopting SSID or APID or 
other detect parameters to judge which mobile communication network to access 
should depend on parameter configuration by users. Since SSID possibly be the same 
after roaming to other locations, and SSID has not been normalized as a global 
criterion at present, users can be periodically prompted whether to implement network 
optimal selection by artificial setting, adopting the optimal network searching mode. 

[0041] The judgment of which mobile communication to access can be 
implemented only based on AP address so as to avoid the fact that the roaming 
relationship between certain providers changes with their locations, for the MAC 
address of an AP is globally unique. For example, in Beijing, all the providers are 
directly connected with WLAN X, then the mobile communication network 
corresponding to each provider doesn't have roaming relationship with WLAN X; 
while in Shanghai, only one provider has direct connection relationship with WLAN 
X, then the users of other providers need roaming so as to access WLAN X. 

[0042] Based on the network structure shown in Figure 3, an interacting 
process of the WLAN UE fast selecting an optimal mobile communication network to 
access according to the present invention is shown in Figure 4, comprising: 

[0043] Step 401: when a WLAN UE accesses a 3 GPP- WLAN interworking 
network through the WLAN AN, the WLAN UE or the network initiating an 
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authentication procedure, now taking that it is the WLAN UE initiating the 
authentication procedure as an example, the WLAN UE then sending an 
Authentication Request to the WLAN AN at first; 

[0044] Steps 402-403: On receiving the Authentication Request, the WLAN 
AN starting an authentication procedure with the WLAN UE, i.e. an Expandable 
Authentication Protocol (EAP) procedure. Concretely, the WLAN AN sending a User 
Identity Request message to the WLAN UE requesting for the User Identity of the 
current WLAN UE; On receiving the request, the WLAN UE deciding network 
selection information based on the information of the WLAN covering the WLAN UE 
and/or the WLAN information stored in the WLAN UE, e.g. according to the detected 
matching results of the AP identity of current WLAN and the AP identity stored in 
itself, and sending a Response UID message containing the network selection 
information to the WLAN AN, which is shown by Steps 502-503 in Figure 5. 

[0045] The network selection information can be configured in the UID field 
defined by NAI format. Taking that the network selection information is configured in 
the UID field as an example, the UID field comprises two parts: User Identity and 
Realm. Here, the identity information of WLAN AN can be the MAC address(es) of 
the WLAN AP(s) in a WLAN AN; the matching actually refers to: looking up in the 
identity information of the WLAN AP the WLAN UE stored in itself for the identity 
information of the current WLAN AP. The identity information of the WLAN AP is 
stored each time the WLAN UE successfully accesses a mobile communication 
network, if the identity information of the current WLAN AP is found, it means the 
WLAN UE has successfully accessed that WLAN AP before, thus the network 
selection information once successfully used can be used for another time; otherwise, 
it means the WLAN UE has not successfully accessed that WLAN AP before, thus 
the WLAN UE should try to access the pre-configured mobile communication 
network with highest priority. 

[0046] A valid survival time can be set for each of the stored network 
selection information, under the circumstances of finding the identity information of 
the current WLAN AP in the identity information of WLAN AP stored in the WLAN 
UE. If the valid survival time is not expired, the corresponding network selection 
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information stored can still be used; otherwise, it tries to access the pre-configured 
mobile communication network with highest priority. The identity information of 
current WLAN AP and the corresponding network selection information can be 
deleted immediately or be deleted at a proper time according to the demands of users. 

[0047] The valid survival time should be reset each time the WLAN UE stores 
the network selection information; and if the WLAN UE does not store the network 
selection information, the valid survival time will be consumed constantly. So-called 
consume can adopt a time-decreasing mode or a time-increasing mode of 
consumption. Moreover, if the successful access of the current WLAN UE 
experiences a procedure of network re-selection utilizing the information advertised 
by the network, even though the network information of the current successful access 
is the same as the network selection information stored in the WLAN UE, and the 
network selection information is not re-stored, the valid survival time needs to be 
reset. 

[0048] The value of the valid survival time can be changed by users. For 
example, when a user needs to stay about 5 days in a roaming country, knowing the 
status of the AN will not change everyday or the location of the user will have no 
obvious change, he can set the valid survival time storing previous network selection 
information as 1 day; and moreover, if the user accesses the network to work on a 
relatively fixed location everyday, he implements network selection only once a day, 
with an access time delay. The valid survival time can also be directly set as 5 days, 
after selecting a network for the first time when the user arrives the roaming county, 
and he basically needs no network selection except when the AN changes, this way 
the access procedure can be optimized greatly. 

[0049] In the same way, the valid survival time can be changed as valid usage 
times, within which the stored corresponding network selection information can still 
be adopted. If the valid usage times are consumed, the pre-configured mobile 
communication network with highest priority can be adopted to try to access. The 
identity information of the current WLAN AP and corresponding network selection 
information can be deleted immediately or can be deleted at a proper time according 
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to the demand of the user. Moreover, both the usage and update of the valid usage 
time are similar to those of the valid survival time. 

[0050] In addition, a threshold of the information number permitted to be 
stored should be configured for each WLAN UE to control the information quantity 
stored in the WLAN UE; before storing the information, the WLAN UE judges 
whether the information can be stored, if so, stores right along; otherwise, deletes 
some old or selected information at first, and then stores the information. Here, the 
old information can be the information which has not been used for a long time or 
overdue information or information exceeding the usage time but has not been deleted 
immediately or information is about to be overdue or is about to exceed the usage 
time, i.e. the valid survival time or the valid usage times are up to the most; for the 
stored information with equal valid survival time or valid usage times, the WLAN UE 
can select the information stored earlier to be deleted, or delete the selected 
information according the demand of the user. 

[0051] Steps 404-405: after receiving a response message carrying network 
selection information, the WLAN AN analyzing the UID field of the response 
message; judging whether the network selection information carried in the UID field 
indicates a mobile communication network to which the WLAN AN is able to route 
an authentication request, if yes, proceeding to Step 406; otherwise, WLAN AN can 
not identify the mobile communication network carried in the network selection 
information, and then proceeding to Step 407. 

[0052] Step 406: determining the mobile communication network the current 
WLAN UE about to access according to the network selection information in NAI of 
the UID field, the WLAN AN sending an Authentication Request of the current 
WLAN UE to the mobile communication network indicated in the network selection 
information to implement authentication. 

[0053] Here, if the WLAN AN finds that the visited network information is 
contained in the UID field according to the network selection information carried in 
the UID field, according to the visited network information in the UID field, the 
WLAN AN sends the Authentication Request to the AAA Proxy in the visited 
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network that covers the WLAN UE, and the AAA Proxy transfers the Authentication 
Request to the 3GPP AAA Server in the home network of the WLAN UE to 
implement authentication; otherwise, the WLAN AN sends the Authentication 
Request to the AAA Server in the home network of the WLAN UE to implement 
authentication, which is shown by Step 506 in Figure 5. Wherein, after receiving the 
Authentication Request of the WLAN UE, the AAA Proxy in the visited network 
judges that the visited network information contained in the UID field is the 
information of the present network, then the Realm part of the UID field will be 
modified to Domain Name of the home network only, and the modified request will 
be sent to the home network of the WLAN UE. 

[0054] If the current WLAN network of a WLAN UE is directly connected 
with the home network of the WLAN UE, and the WLAN UE initiates the 
Authentication Request by adopting the roaming identity, i.e. the carried network 
selection information contains visited network information, the current network can 
directly modify the visited network information in User Identity field NAI to the 
home network information; or the current network can send a notification to prompt 
the WLAN UE that the network covering the user is the home network of the user, if 
the WLAN UE initiates the Authentication Request through home network 
information again, the current network directly completes the authentication 
procedure, but if the WLAN UE still affirms to select the roaming network, the 
current network implements authentication and provides the subsequent services for 
the WLAN UE through the roaming network. 

[0055] Steps 407-408: the network side sending a notification signal to the 
current WLAN UE, and the current WLAN UE continuing with subsequent 
operations according to the content of the notification signal. Here, the notification 
signal can adopt notification message EAP-Request/Notification of WLAN protocols 
or a specially set notification signal. The network sending notification signal to the 
WLAN UE can be divided into two instances: one is the mobile communication 
network information advertised by the network is directly contained in the notification 
signal, so that the WLAN UE or users can select the mobile communication network 
directly; the other is that the notification signal is just a signal informing the current 
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WLAN UE that the current selected mobile communication network information is 
invalid and indicating the WLAN UE to download mobile communication network 
information. 

[0056] For the first instance, since the notification signal contains the 
information of the mobile communication network that the present WLAN connects 
with, after receiving the information, the WLAN UE can select a mobile 
communication network once again, and obtain the network information 
corresponding to the selected mobile communication network according to the 
network information in the notification signal, and the WLAN UE inserts the 
information of the selected mobile communication network in the User Identity field 
NAI of the response message and sends it to the WLAN AN forjudging, then returns 
to Step 403. Here, the network can wait for the selection response of the WLAN UE 
after sending the notification signal, and after waiting for a definite time, if the 
network does not receive any response, the network sends a Selection Result Request 
to the WLAN UE on its own initiative; the network can also finish the current 
processing flow without waiting for the selection response of the WLAN UE after 
sending the notification signal, and a second authentication process is initiated by the 
WLAN UE over again on its own initiative. 

[0057] For the second instance, after the WLAN UE receiving the notification 
signal, whether to download the mobile communication network information can be 
selected by the WLAN UE automatically or by the user, the WLAN UE automatically 
selecting refers to the WLAN UE can automatically process the information sent by 
the network according to the parameters the user set in advance, and select a proper 
mobile communication network automatically; the information can also be shown to 
the user for selecting the mobile communication network when it is necessary, for 
example, pops up a menu for the user to select a proper network, and when the 
information is shown to the user, the WLAN UE can show the information having 
roaming relationship with the home network of the user. If downloading the mobile 
communication network information is needed, the WLAN UE returns a response of 
needing download network information to the network; and after receiving the 
response, the network sends the mobile communication network information to the 
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WLAN UE; after obtaining the mobile communication network information, the 
WLAN UE re-selects a mobile communication network and re-initiates an 
Authentication Request carrying the new network selection information, and returns 
to Step 403; if downloading the mobile communication network information is not 
needed, the WLAN UE does nothing or returns a response denoting that downloading 
is not needed. Here, the network can wait for a selection response of the WLAN UE 
after sending the notification signal, and after waiting for a definite time, if the 
network does not receive any response, the network sends a Selection Result Request 
to the WLAN UE on its own initiative; the network can also finish current processing 
flow without waiting for the selection response of the WLAN UE after sending the 
notification signal, and a second authentication process is initiated by the WLAN UE 
once again on its own initiative. 

[0058] Under the above two circumstances, the mobile communication 
network information provided by the network to the WLAN UE for selecting the 
mobile communication network is stored in a special network information storing unit, 
it commonly comprises the following parameters: Network Name, Network Bearer 
Capacity, QoS, Bandwidth, Service Capacity, WLAN Scenario provided, Rate, 
Service Type and so on. When the network advertises the mobile communication 
network information of the current WLAN connection, it can select the information of 
visited networks having roaming relationship with the home network of the current 
WLAN UE to be advertised; if there is no such visited network information, the 
network will not send the information or informs the user that no roaming relationship 
exists. 

[0059] After the present access succeeds, the current WLAN UE will store the 
MAC address information of the current AP, and regard the current successfully 
accessed mobile communication network as the network selection information 
corresponding to MAC address information of the current AP which will be stored 
together with the MAC address. Of course, if the present access adopts the network 
selection information that the current WLAN UE stored in it, the mobile 
communication network information does not need to be stored anymore. 
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[0060] For roaming users, in the above scheme, if the AP of the WLAN 
covering the roaming WLAN UE changes, the WLAN UE will select an optimal 
mobile communication network to access rapidly in time, and the identity information 
of current WLAN AP and its corresponding network selection information will be 
stored after each successful access. 

[0061] In the above scheme, the judgment of the network selection 
information in Step 405 and the transmission of the notification information in Step 
407 can be implemented by the same network entity, which can be called as Network 
Information Judgment and Notification Transmission Unit, and the Network 
Information Judgment and Notification Transmission Unit can be configured in a 
WLAN AN, such as in an Access Control (AC) device; it also can be configured out 
of the current WLAN AN and in a certain mobile communication network connected 
with the current WLAN AN to serve more than one WLAN AN, such as in a AAA 
Server; a default AAA Proxy also can be configured in advance as the Network 
Information Judgment and Notification Transmission Unit. 

[0062] In the above scheme, if the authentication flow is initiated by the 
WLAN UE, and the WLAN UE can not determine the mobile communication 
network to be selected when it implements authentication, the WLAN UE can send a 
request for downloading information of the mobile communication network 
connected with the current WLAN AN to the network before sending the 
Authentication Request, during the process of sending the Authentication Request or 
during the authentication procedure, i.e. the WLAN UE can initiate the authentication 
procedure after obtaining the mobile communication information and selecting a 
network; or the downloading information procedure and the authentication procedure 
are implemented at the same time. Here, the WLAN UE can adopt EAP signaling or 
Portal interactive mode to send the downloading network information request to the 
network. The WLAN UE can also send a request for downloading information of the 
mobile communication network connected with the current WLAN AN to the 
network after receiving the Request User Identity Message sent from the WLAN AN; 
the request can be sent as an independent signal, and the request identity can also be 
set in the Response User Identity Message, for example, the Response User Identity is 
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empty and downloading request field set in advance is configured, or directly appoint 
that the User Identity in the response is OxFFFF denoting that downloading of the 
network information is needed. 

[0063] Figure 6 is a flow chat illustrating an interacting process for the 
WLAN UE fast selecting an optimal mobile communication network to access 
according to an embodiment of the present invention, the precondition of 
implementing the present embodiment is: in a 3GPP-WLAN interworking network, 
the current WLAN UE has successfully accessed mobile communication network A, 
B, C through certain APs, and the WLAN UE has stored the MAC address 
information of APs and network information of mobile communication network A, B, 
C of each successful access; in this embodiment, the MAC address of APs it stores is 
matching with the MAC address of current AP, and judgment is made whether the AP 
changes and whether the corresponding network selection information can be used. 
As shown in Figure 6, take that mobile communication network A matches the MAC 
address of current AP as an example, the interacting process of the WLAN UE fast 
selecting a mobile communication network to access comprises the following steps: 

[0064] Steps 601-602: after establishing a mobile connection between a 
WLAN UE and a WLAN AP, the WLAN UE sending an Authentication Request to 
the WLAN AN; after receiving the request, the WLAN AN sending an EAP-Request 
[Identity] to the WLAN UE. 

[0065] Steps 603-604: after receiving the EAP-Request [Identity], the user 
detecting MAC address of the current WLAN AP covering itself, and comparing it 
with the MAC addresses of APs stored in the WLAN UE; since the WLAN UE has 
stored the MAC address of current AP, when the MAC address of current detected AP 
matches with the AP MAC address stored, the WLAN UE determining that the 
network information of mobile communication network A corresponding to matching 
AP MAC address is the network selection information to be carried. 

[0066] Then, the WLAN UE sending an EAP-Response [Identity] carrying 
User Identity field of NAI format to the WLAN AN and the network information of 
mobile communication network A is carried in the User Identity field. 
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[0067] Steps 605-606: the WLAN AN determining mobile communication 
network A to be accessed by the WLAN UE according to the User Identity field in the 
received message, and directly sending the Authentication Request information to the 
AAA Proxy and AS in mobile communication network A to implement authentication 
process. 

[0068] After successfully accessing this time, since the current WLAN UE 
adopts certain network selection information it stores, it does not need to add AP 
MAC address and the corresponding network selection information of WLAN the 
WLAN UE currently stores. Moreover, if a valid survival time or a valid usage time 
has been set for the stored network selection information, the valid survival time or 
the valid usage time will be consumed continuously. 

[0069] Figure 7 is a flow chart illustrating an interacting process for the 
WLAN UE fast selecting an optimal mobile communication network to access 
according to another embodiment of the present invention. The precondition of 
implementing the present embodiment is: in a 3 GPP- WLAN interworking network, 
the current WLAN UE has successfully accessed mobile communication network A, 
B, C through certain APs, and the WLAN UE has stored the MAC address 
information of APs and the network information of mobile communication network A, 
B, C of each successful access; a default optimal network selection information has 
been configured; the WLAN UE has roamed out of the last WLAN AP and entered in 
a new WLAN AP; in the present embodiment, judgment is made whether the WLAN 
AP changes and whether the corresponding network selection information can be used 
according to MAC address of AP. As shown in Figure 7, the interacting process of the 
WLAN UE selecting a mobile communication network to access comprises the 
following steps: 

[0070] Steps 701-702: after establishing a mobile connection between a 
WLAN UE and a WLAN AP, the WLAN UE sending an Authentication Request to 
the WLAN AN; after receiving the request, the WLAN AN sending an EAP-Request 
[Identity] to the WLAN UE. 
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[0071] Steps 703-704: after receiving the EAP-Request [Identity], the user 
detecting the MAC address of the current WLAN AP covering itself, and comparing it 
with the MAC addresses of APs stored in it; since the WLAN AP of the WLAN UE 
changes, the AP MAC address currently detected is not matching with the AP MAC 
addresses the WLAN UE stores, so the WLAN UE regards the default optimal 
network selection information as the network selection information to be carried. 

[0072] Then, the WLAN UE sending an EAP-Response [Identity] carrying 
User Identity field of NAI format to the WLAN AN and the default optimal network 
selection information is carried in the User Identity field. 

[0073] Steps 705-706: the WLAN AN determining the transmission route of 
the Authentication Request of the WLAN UE according to the User Identity field in 
the received message, but the WLAN AN finding out the User Identity field can not 
be identified, i.e. the User Identity field does not belong to one of the mobile 
communication networks connected with the WLAN, then the Authentication Request 
will be routed to a default AAA Proxy. 

[0074] Step 707: after receiving the Authentication Request, the default AAA 
Proxy finding out the network selection information does not accord with any mobile 
communication network connected with the WLAN, and sending an EAP- 
Request/Notification to the WLAN AN; then the WLAN AN sending the notification 
signal to the WLAN UE. According to EAP protocols, after receiving the signal, the 
WLAN AN and the user will response immediately to indicate that they have received 
the signal. The notification signal carries the information of mobile communication 
networks connected with the WLAN, one or more than one notification signal can be 
sent, and finishing interaction is determined according to the indication information in 
the last EAP message. 

[0075] Step 708: after receiving the mobile communication network 
information carried in the notification signal, the WLAN UE re-implementing a 
network selection. Here, after sending the notification signal, the AAA Proxy and the 
WLAN AN will wait for a response of the WLAN UE. 
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[0076] Steps 709-710: the AAA Proxy sending an EAP-Request [Identity] 
signal to the current WLAN UE again to request for User Identity. After receiving the 
request, the WLAN UE returning the User Identity carrying new network selection 
information through the EAP-Response [Identity] message. 

[0077] Steps 711-712: the WLAN determining the mobile communication 
network to be accessed by the WLAN UE according to the new network selection 
information sent by the current WLAN UE, here the mobile communication network 
refers to a VPLMN network, and sending the Authentication Request to the AAA 
Proxy and AS in the identified VPLMN network to implement authentication process. 

[0078] After successfully accessing this time, the WLAN UE judges whether 
the information of the mobile communication network currently successfully accesses 
is the same as the network selection information corresponding to the AP MAC 
address of the current WLAN. If they are not the same, the WLAN UE will store the 
AP MAC address of current WLAN and the information of the mobile 
communication network currently successfully accesses; otherwise, the WLAN UE 
will not store the AP MAC address. Moreover, if a valid survival time or valid usage 
times have been set for the stored network selection information, for the 
circumstances of storing the AP MAC address of current WLAN and the information 
of the mobile communication network currently successfully accesses, the valid 
survival time or the valid usage time needs to be reset; for the circumstances of not 
storing the AP MAC address of current WLAN and the information of the mobile 
communication network currently successfully accesses and successfully accessing 
not through the stored network selection information, the valid survival time or the 
valid usage times also need to be reset, because the network selection information 
used this time is re-selected and experiences a procedure of obtaining information 
from network and re-selecting network. 

[0079] What are described above are just some relatively preferable 
embodiments of the present invention, and they are not intent to limit the protection 
range of the invention. 
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Abstract 

The present invention discloses an interacting method for WLAN UE fast 
selecting an optimal mobile communication network to access in WLAN, first a 
WLAN UE judges whether the identity information of the WLAN AN exists in the 
WLAN identity information stored when mobile connection with the WLAN AN is 
established, if so, the network selection information corresponding to the identity of 
the WLAN stored will be sent to the WLAN AN, otherwise, a pre-configured mobile 
communication network with highest priority is regarded as network selection 
information to be sent to the WLAN AN; the WLAN AN identifies the mobile 
communication network to access according to the network selection information 
carried in Authentication Request, and connects the WLAN UE to the selected 
network to implement authentication. The method makes the WLAN UE select a 
mobile communication network to access rapidly when the WLAN UE accesses from 
a WLAN connected with multiple mobile communication networks. 
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